
bp

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Ivday 26,2011

Indiana Deparfue,lrt of Environmental Management
OWQ Data Management Section
100 North Senate Aveirue
Indianapolis, IN 46206

Subject MDES Permit No. 0000108 Se,mi Annual WET Testing Results

Please find enclosed two copies of the Whole Efluent Toxicity Report for BP Products North
America Inc. - Whiting Business Unit for the month of April 2011. Results are reported
according to EPA 821-R-02-013 Section 10 (Report Preparation) for NPDES pennit
IN0000108 Outfal 005 Effluent. Cbronic Toxicity TUc was 1.0 and Acute Toxicity TUa was
<1.0.

BP plans to conduct WET testing in April and October of each calendar year. The next
sampling event will be in October 2011.

I certiff under penatty of law that this document and all attachments were prepared under my
direction or supervision in accordance vrith a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the penions
who manage the system, or those persorN directly reqponsible for gathering the information, the
information zubmitted is, to the best of my knowledge and belie{ true, accurate and complete. I
am aware that there are significant penalties for submitting false informatio& including the
possibility of fine 4d imprisonme,lrt for knowing violations.

If you have any questions or need any additional informatio& please contact Vatorie L. Moore
atQl9) 473-209s.

'^"f,i!0,
Nick Sp6cd
Business Unit Leader

Attachme,nts
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Whole Etfluent Toxicity Test Results

Prepared for:

BP Products llorlh Amerlca
Whlllng,lndlana

Prepared by:
ENVIRON Intemallonal Gorporatlon

Nashvllle, Tennsssee

Date:
Aprll2011

Proiect Number:
#2G19696D
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May 6, 201 1

Mr. Rick Solan
BF Producls North America
2831 Indianapolis Blvd., Stop 10-2
Whlting, lN 46394

Re: Whole Effluent Toxhlty Test Results - April 201i
El.lVlRON Prolect No. 20-1 9696D

Dear Mr. Solan:

Attachd are the results of the Pimephales promeks (fathead minnow) chronic (7day) Whole
Effluent Toxicity WFD test performed $rith composite samples of Outfall 001 effluent. This
cover letter contains a test overview and summary of test results. The detailed report formatted
!o meet guidelines specified in your NPDES discharge permit (i.e., following the outline in
Section 10 of EPA 821-R-02-013) is attached.

Three, 24-hour composite samples were evaluated in the WET test. Testing was conducted in
accordance with Permit No. 1N0000108. Samples were collected on April 12,14, and 16, 2011
and used at the ENVIRON Toxicology Labratory wlthin 36 hours ol collection al temperalure
meeting lhe USEPA-required receipJ temperatuie range of 0 to 6.0 "C (see chain-of-custody
forms). Test organisms were exposed to eflluent concentrations of 6.25, 12.5,25,50, and 100
percent efiluent and a moderately hard water control. Chronic toxicity test methods follorirred
EPA 821-R-02-013, Short-Term Methads for Esfrmattng the Chrontc Toxicity of Effluents and
Receiving Waters to Freshwater Organlsms, Fwrth Edition Section 11. Test results are
presentd below:

Chronlc Test Results - Outfall 001 Eflluent

96-hr LC50 > 100"/"

TUa (100/LC50) < 1.0

NOEC SurvMal (7 day) 1O0o/o

NOEC Growth (7 day) 100/"

lC25 (7 day) u%
TUc (100/NOECs,Mh) 1.0

No acute (96 hour) toxicity was observed (LC50 greater than 100 percent effluent). No chronic
(seven day) toxicity was observed in the 100 percent effluent exposures as indicated by survival
and growth NOEC (No Observed Etfects Concentration) values of 100 percent effluent. This
corresponds to an NOEC-based TUc value of 1.0. The chronic 25 perent Inhibition
Concentration (1C25) value was 84 percent etfluent. The higher average weights of the fish in
the middle test concentrations may be the reason for the ditference of the NOEC and lG25
values.

201 Summit Mew Drive, Suite 300, Brentwd, TN 97027
Tel; +'l 615.9V.4V5 Fax:+1 615.37l.4976

www,environcorp,com

Lab certifications: AR (#02-008-0), AZ, cA (r246sl FL (#887896), tA (#386), KS, Ky, LA (#02061), Mt, Nc, oK (#9973),
sc (#84015), T104704410-08-TX, VA, Wl (#399050850), WV

EfinhRffiqlFeEp[69r1,9$. iffiSReoort Meet NELAP Requireme2gl r,
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Mr. RickSolan 6 [tlay 2011

Test controls mel USEPA criteria lor test acceptability. The @ncentration-response relationship
for growth is flat and cannot be described in EPA821-&00-004 Method Guldance aid
Resmmendations for Whole Effluent Toxiclty WEn Testing. A flat dose-respons€ is indicative
o! a lack of toxicity. Test precision as measdrdO Oy ine Percent Minimum Sijnificant Difference
(PMSD) value for this test was 19.8 percent, which is within the USEPA PMSD bounds ol 12.to
30 percent for fathead minnow growth. This test ls valid for delermination of permit eompliance.
The monthly referenm toxicant test for fathead mlnnow met all test acceptability criteria and
was in acceptable range for determlning normal test performance.

In accordance with NELAP requirements for listing the number of report pages, this repod
contains 28 pages, which include the cover letter, detailed report (Attachment 1), associatd
chemical data (Attachment 2), statistical analyses and raw data (Attachment 3), chain-ol-
custodyforms (Attachment 4), relerence toxicant data (Attachment 5), and associated separator
pages.

Thank you for the eontinued opportunity to be of service to BP Produets North America. tf you
have any questions concerning these data, please call Teri Horsley at (615) 3774775,ext 168.

Sincerely,

ENVI RON International Gorpration

fu{/4 ,€"e,/e;6
TeriL. Horsley
Project Manager, Ecotoxicology

cc: Rose Hererra

Robin L. Garibay, REM
Principal

ENMRON Test Log No. 13585 3 of28
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DATA REVIEW FORTII

ACUTE AND CHRONIC WET TESTS

ENVIRON INTERNATTONAL

The raw data (i.e., laboratory bench sheets) and data in the appllmble summary sheets
have been checked and found to be complete. Addltlonally, test conditions and conkol
prformance meet tei acceptability criteria specified by the US Environmental
Protection Agenry and the crertfying siate authon'g forthe tesis mnductedl.

Scott Hall, Manager
Ecotodmlogy Group

I Any daa limitattons regarding Oreir applicability for detennining NPDES permit compliancc are discussed in the
repoil cover l€tter.

t
I
I
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Attachment 1:
Detailed Repofl

20-19696D
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€NVIRON

BP Whldng Detalled Toxlci$ Test Report-
Aprll 20ll Fathead llllnnor Chronlc Test

{ lntroducfion

The BF l/Vhiting Refinery ls located in Whiting, Indiana at2815Indianapolis Boulevard and
discharges treated effluent to Lake Mlcfiigan under a National Pollutant Discharge
Elimination Eystem (NPDES) permit (Permit No. lN00@108) as administered bythe Indiana
Department of Environrnental Management (IDEM). The subJec{ discharge permtt requires
semi-annual (twice per year) Whole Effluent Toxicity WET) testing wtth the f;athead minnow.
ln support of these discharge monitoring rquirements, the \IVET tests described herein
were conducted. Testing w€ts performed by:

EN\I|RON I rilemational Gorporation GiWIRON)
201 SummitMewDrive
Lower/Lab Level
Brentwood, TN 37027
(8153774775'

The obiective of this test was to provlde WET test data in support of BP llVhiting's NPDES
discharge monitoring reguirements for Outfall 001/005.

2 PlantOperatlons

The BP Whiting Refinery produces various grades of gasollne, diesel and heating fud,
aephalt, and coke, among other products ftom refined crude oil. The faciltf operates 24
hours a day, seven days per week under normal operations. Some facillty processes ere
occaslonalty suspended for maintenan@ or as a result of unplanned events (e.9.,
equipment failure, etc.). Wastewater treatrnent consists of bar screening, grtt removal,
oilrtA,ater separator, storm surye tank, equalization tank, floculation/flotation, adiveted
sludge, settling and multimedia filtrraffon prior to discharge to Lake Michlgan. Wesilewater
retention time is approxfmately 17 to 18 hours for this approxlmately average of 20 MGD
discharge through Outfall @1. The design flow of the treatment plant at the time of I/VET
tmt sampling lvas 35 MGD.

3 Efrluentand Dlluffon Water

3.1 EffluentSample

Composite Outfall 0011005 effluent samples were collected from the lake front sample shed
at the NPDES permit-specified sample location for WET and chemical sampling of this
outfall. Gomposite samples were obtalned from a continuous flow of effluent pulled from the
effluent discharge to provide representatlve effluent samples. The latitude and longitude of
this sampling point is 41" 40'36o N and 87o 28' 16" W. Three effluent samples rnere
collected on the following dates (date indicates the day on which the composite sample was
oompleted): April 12, 14, and 16, 2011. The composite sampler initiated sampling at 0755
for the first sample and 07@ for the second and third samples and sampled hourly lor 24
hours on the dates indicated, provlding the permit+pecified 24 individual sample aliquots
fi(ttuithin a 24 hour period) composited for toxicity testing. An lsco automatic sampler was
used to collect the hourly samples that were composited into a cornmon sample container
(maintained on ice during collection). WET testing was supported by chemical analyses

Z)l Surnmfr Vier Dive. Suile 30O Brentuood, TN 37027
Teh +'f 615.32f.4r45 Fax +l 615-377.4976
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(Attachment 2). The physical and chemlml data assocfated with mch sample used in WET
tes$ng are provided on the laboratory bench sheets documenting these and other sample
cuditions (Attachment 3). The mean daily discharges on sample ollection dates wsre 19.4
rngd, 15.9 mgd, and 18.6 mgd, on April 12,14, and 16, 2011, respectively. The lapsed fime
betvreen sample collection and receipt at the Et-t\llRON WET testing laboratory vuas 24
hours and 40 minutes, 25 hours and 19 minutes, and27 hours and 35 mlnutes, forsamples
received on April 12, 14. and 16, respdively, The respedive sample receipt temperature
were 0.1 oC, 0.4 oC, and 1.0 oC.

3.2 Dilution Water

The dilttion and control water for this test was U$EPA moderately hard water, prepared in
acctrdance u/ith EPA 821-R-02-013, The waterwas prepard by ENIVON using ddonized
water to whlch the four reagentgrade salts speclfled by USEPA were added and aerated for
a minimurn of 24 hours befOre use. No pre'Seatment of the water occuned following this
preparation. As detailed in Attachment 3, diluton water hardness and alkalinW nnged from
84 to 88 mg/L GaCOs and frorn 52 to 53 mg/t- CaCO1 respctively. Control water pH
rangd from approximately 7.4 to 8.0 s.u., and dissolved oxygen was always greater than 7
mgAduring the test.

4 Test Method

The fathead minnow chronicWET test mehod detailed in Sestion 1000.0 of EPA 821-R-0?
013 (Snorf-ferm Methods far Estimatlng the Chrcntc Toxictty of Effluents and Recelvlng
Waters to Freshwafer Orgranisms - Faurth Edittonl was followed. Per the method, sewn-
day fathead minnow survival and grovrrlfr (dry weight) were the test endpoints asseseed.
There were no deviations from this test method. The test was initiated at 1048 on April 12
and terminated at 1?28 on April 19, 2010. Disposable plastic 400 mL test vessels
containing 350 mL test solutions were used. Four replicate exposurs of 10 organisms
were used for each of the five effluent exposures and the controf exposures. Test
organisms had been acctimated to the contol water at 24 oQ prior to test initiation. Test
temperatures ranged from 24.0 to 25.0 oC. Neither aeration nor pH adjustrnent were
required during the test. Test organisms were fed a minimum of 0.15 g of live Artemia (brine
shrimp) nauplii twice daily. Test solutions were renewed daily.

5 TestOrganlsms

Fathead minnours (Pimephales promelas) less than 24 hourc old at test initiation were used
in this testing. Organisms were obtained from a commercial laboratory (Environmental
Consulting and Testing) with whom ENVTRON has a long-standing record of successful use
in WET tests. Organisms were obtained ftom laboratory-reared stock traceable to USEPA
cultures. Taxonomic verification is provided by the laboratory. No freabnents for disease
were used on the fish used in these WETtests.

6 Quality Assurance

Reagent grade sodium chloride (NaCl, Reagents, Inc.) is used in monthly reference toxicant
tests conducted to document test organism sensttivity and test endpoint precision.
Organisms tested are from the same commercial source used in WET tests, and organism
handling and testing in reference toxicant tests is identical to that of WET tests. At the time
of this test, the most recently completed reference toxlcant test was initiated on April 5,

ENVIRON Test Log No. 13585 7 ot28
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2011- This test was found to be within method-specified control bounds ae Indicated in
Attacfrment 5 where the control chert is provided. USgpe moderatefy harO water was the
dilution and contrcl water In all reference toxfcant tests. rrre is perrenf inrtiutio"
concentration is used to track reference toxicant test perfonnance and as such the percerrt
gininluq s_ignificant difference statistic h not applicdHe. As documented in gruVinOnt
Standard 9p"l{ng Frocedures (sOP) manuai, pH, dissolved orygen, ano conou4iviry
meteF calibrated daily according to manufasturer's Inshrstions wlie useO to document
these water quality conditlons Ouring reference toxicant tests. Standard, titration-based
methods were used to document ontrol water hardness and alkalinity 

"s 
ipecmeO tn the

ENVIRON SOP manuet.

7 Results

Raw WET test data are proMded in Attachmeril 3, serving as documentation of the daily
effeds observed in each test and control repliete. Finaliest resulls are also provided in
graphical form in Attachment 3 for the spectfied blomass basis (i.e., integration'of suMval
and .growth endpoints). Commercial software fl-oxCalc Versioir S.O), toTnicn is designed
speciffgJly to meol USEPA-spcified statistical rdquirements ouuined i'iiSeaion 9.0 of EpA
821-R-02-013 uras used for analyels of the fathead mlnnow suruival and growth data. Allof
the physicaland chemicaldata associated with the toxicity tests are listed in the test bench
sheets provided in Attachment 3. In summaryr these are: 

-

Parameter
(unlts)

pH (s.u.)
Dissolved Orygen (mg/L)
ConductMty (umno/cm)
Temperature fC)
Alkalinity (mg/L CaCOg)
Herdness (mglL CaCOs)

Range observed ln Test
(all exnos-uresl

7.39 to 7.98
7.5 to 9.0
307 to 2,090
24.4b 24.5
65 to 90 (100% effluent)
224ta 268 (100% eflluent)

l!9 acute (96 hour) median lethal concentration (LC50) value for this test is greater than
100 percent effluent based on the absence of 5o percent or more moratit! in all test
exposures {five percent mortality was obuerved in the 100 percent effluent expisure). l-his
onesponds to an acute toxicity unit fIUa) value of less than 1. The biomass method-
based chronlc tests endpoints of a 25 percent inhibition concentratton (1C25) and No
Oboerved Effects Concentration (NOECi value basd on suryivat and grofoth tarere
assessed.^_The respective lG25 and NOEC values for this test were 83.9 percent and 100
percent effluent. The resulUng NOEC-based chronic toxic unit value (TUc) is 1.0. The
Perent Minimum Significant Difference (PMSD) value (applicable to the-NOEC value onty)
forthis test was 19.8 percent.

Attacfi ment 4 contains chain-of-custody documentaflon.

I Conclusions and Recommendations

Thep {e !o WET permit limits in the cunent NPDES discharge permit. Only twice per year
monitoring is required. Given that no chronic WET in full-strength effluent wds indicited and
the dilution present in the receMng system, no additionattesting is recommended.

ENVIRON Test Log No. 13585 8 of28
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Afiachment 2:
Chemical Data

20-19696D
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Apr-2011

LIMS ID

mz
svoz{
.Do
t-o
GI
z
P

C.)(,ro
ctr

9urday
4t$r20't1

175494V1755310

Tuesday

4t12.E,O11

1755819t175s?g7

Thursday

u't4fto11
175681111757246

o
o
N
@

Parameter

Unib of
Meesure

Analysis
Method

Sample

Result 'Comp/Grab DatB Tech

Sample

Result ComplGrEb Date Tech
Sample

Result Comp/Grab Date Tech

BODS mE/L sM 5210 B 4.5 tomo u108911 JPO 4.9 Cor,no 4l't2PE11 JPO 5.5 Gomo 41412111 JPO

rss ms/L sM 2540 D 19,0 Como 4finu1 MDF 19.6 ComD 4n2f2011 [fDF 26.0 Comp 4n4no11 MDF

COD mq/L SM 5220 D 52 Como 4finu1 JPO 60 Como 4tfm|1 JPO 78 Gorno 4t14n0fi JPO
Oil & GreasE rnq/L EPA 16644 0.4 Grab 4n1nofi MDF 2.2 Grab 4lmn011 MDF 1.8 Greb 4t15t2011 MT}F

\mmonia moll SM 45OO NH3 F <0.10 Comp u10nof JPO {.10 ComD 411u2011 JPO <0.10 Como 4tunofi JPO
Iotal Chromium moA sM 3111 g <0.01 Como 4t10t2011 JPC) <0.01 Como 4t121201'l JPO <0.01 Como 4n4nu1 JFO
Hexavalent Cr ma/L SM 3500CrD <0.cps Grab 4t11t2011 JPO <0.005 Grab 4t13f2011 JPO <0,005 Grab ,/15n011 JPO
Phenolics moll 6U Sg30DrEPA420I 4.01 Cono 4fin0'11 JPO .(o.01 CofirD a1u2011 JPO <o.o'l Comg 414n0f JPO
Phospsorous PO4) mq/L sM 4500 P 0.01 Como 411W2011 MDF 0.03 Como 41zngfi MDF 0.01 comp 4t14n0fi MDF

Sulfides ms S2"rL sM 4500 s2- D 4.01 Comp 4110t2011 JPO <0.01 Como 4t1zngfi JPO <0.01 Comp 4t14t2011 JFO
}H s.u. SM 4500 H+ B 7.O Grab 411n0fi JPC}/TT 7.0 Grab 4t13n011 JPO/BC 7.1 Greb 4/16m11 JPO/BC

Mlcrobac Tests

fotal MErcurv nslL 1631 E 7.20 Grab 4nu2011 lnrrobac 40.4 Grab 1t15t2011 Mo|]o!e 13.3 Grab 4t15t20',t1 Itilcmbao

l'otEl Vanadlum ms/L 200.8 R5.4 0.442 Cimo 4t10fto1'l MlrroDs 0.078 Cornp 4pno11 nflcrobe 0.19 Comp 4t1ffit011 Mrrsbac
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Attachment 3:
Statlstical Anaylses and Raw Data
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End Datq 4ngl811
Sample Date:
Comments:

l"sb lD: ENVIRON
Potocok EPAF 9i-EPA Freslmater

SampleType:
TetSp*les: PP-Plmephdes Promelas

I
I
I
I
T

I
I
I
I
T

I
I
T

I
l
I
t
I
t

12
0.5469

0.25 0.7070 0.6730 0.6480 0.483t1

12.6 0.n40 0.7(X10 0.7540 0.@0
?s 0.670 9.7210 0.0490 0.e450
60 0.59m 0.6880 0.0140 0.7360

lm 0.3610 0.4ffi0 0.3830 0.4000

6.25 A.A277 1.2568 A.en 0.4830 0.7070 15.&48

12.6 0.79@ 1.4615 0.7i100 0.6€20 4.77& 6.611
2t 0.0706 1.3/]23 0.8705 0.6450 0.7210 5'2,0
50 0.6685 13183 0.6585 0.6980 0.7360 9.96

1@ 0.!m25 0.8058 O.4mO 0.3610 0.4660 11.241

-3.124
4.615
-4.165
-3.873
2.363

150

Ilee%

4
4
4
4
4

2.4rO 0.@8S A.@72 l.@0
L410 0.0989 A.eyz 1.(x80
L410 0.@@ 0.6:lu 1.0(Kx,

2.410 0.0989 0.0372 1.0([I}
2.410 0.0s89 0.4t?s 0.63{6

Point o/o 9P 9S%CL(EIP) - Skew .. - -

1.0
0.9
0.8
o:l
0.8
0.5

o o'4
E 0.3
P'02
6. o.t
E 0.0

'0.1
4.2
.{t 3
4.4
.0.5

{.6
10{t

Barilefs Test Indetes

Pagef,*'*o* Test Log No. 13s8s roxca{9gf$es Revieund bf_
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End Date: 4l1.9n$1 Lab lD: Et-IvlRON SampleType:
Sanrple Dde: Protocol: EPAF 91-EPA Frehwaler Teet S@es: PP-Plmephales promelas

0.9

o.8

a:l

E 0.0
t!
E o-t
o
Fo'4o
r- 0.3

o2

0.1

0

l-tail, 0,05 level
of slgnlficance

E6-
!to
E

q
N

ct
CI

Page pgyp911 Test Log No. 13585 Toxcah$*e.23 Revtewed by:-
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le tD: BP Whlilng

End Date 4ngnffi1
SampleDde:

Lab lD: Et{\,lRON SampteType:
Protoot: EPAF 91-EPA Frqhunater Test s@ies: PPfimephalc promelas

6.26 1.0000 1.00@ 0.s100 0.8ff10
12.8 0.9000 1.0fir0 1.0000 1.fi100
25 0.9000 1.0000 1.01F0 0.9000
60 1.00m 1.0ffir 1.0000 1.0m0

100 0.qn0 1.(Xx]0 0.8000 0.s000

6-25 0.S260 0.9737 1.2W1 1.1071 1.4120 fi.47
12.5 0.9750 1.0263 1.3713 1.2490 1.4120 6.U2
25 0.9500 1.00@ 1.sn5 1.24W 1.4120 7.072
50 1.{X}00 1.0520 1.412A 1.4120 1.412n 0.G}0

100 0.9ffn 0.9/-74 12543 1.1071 1.4120 9.935

N
4
4
4
4
4
4

r7.(a 10.(p
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r*srl@io.: wgF
JOBNUII'BER.: 20-19696D .

INDUSTRY: -BPlirhiting
EFFLUENT: OOT
OITUTTON WATER MOd HANI

NPDES: Y€sX- No-
FOODEATCH: ^,*1I

EI{VIRON FATHEAI' MINNOW SURVIVAL AND GROWTH T.[)AY CHRONIC TOXICTTY TEST
EFA{21-R.02{1 3 Method {0{x1.0

BEgNNING: xs$ PiF oArE
END${G: IIRS: ITAf DATE:

TESr D|LUnoNS: 6.25 - 1tX]

ORGANI$IAGE(dae): tt/tli

souRcETEf{P@TESTgIAfiT: q:{'a
RANooMEEDFY: A tl

PHOTOPERIOD: 16 ftrfighfBnrdarll

FEEDING R€GIfiIts

0.18 rnlAttemb @ 2tm€tday
TEST\TESSEL CAPACffY: 450 mL

NO. ORGANISMwTREATMENT: lo
NO.REPLICATES 4

oRoAMSilTSOURCe Fc,1 .t 10181 - T€STSOLUnONvottME:2so-3oodtL

coNc
(%)

REP
ID

SURI'MAL(T}

START OAYI DAY2 DAVs DAY4 OAYS
-ralr t

DAY6 DAY ?

Mod Hard A lo la le ln le .l;q "T q"

B 10 fo T9 ta lo lo ) fo
c lo lc [s ID ro 1o L-, lo
D t$ t \', to {r,, +Q- q q q q
E tpltol tt

trl *rt. I ltlo19Lo W-l1t{.a l4sftt€ o4.Dle+pl Hc ltt<; a qJ(a

6.25o/o o .l lo ID lb to td r(3
B lr r5 IJ rJ to 1.2 /i! 

"r.dr
lo

lo l,{t 4 q a q q xrb q
D In TO ,o l0 to Ea* q
E
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c Ir b to lrt t0 IJ la
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E
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5006 A o --t^ T f /.- I
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c ls lo {.1 Lc (o io fo IO
D ls rc TJ lo lO fo 1() to
E tlL*

r emp[ u]:o|o nerR T1.o 'f\el7lo tWl h.' ty-q'y1-s iFeolA.tO $*ol S{,-o

'l00o/n' A l.' to IJ IJ lo lo' H q
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c lo w q q 9, I q {
D t|o l!> IJ n lb to q cl
E

temPl-cr:o(vneu irrt..r u.t.rlt{'{l *1t.111r1.4 Yhlll-+le il.+.orr+-o 7.r' AT,
lest Renewal fime o-l 5 (. k)to O?rS 165 Irdo I &nQ lla

)ds '{/f? lrr .{ll5 lrr qlt,t 1,. I { Jtff r. 4lllr {/r}/^ Ithq[,rr
Initials 1tr AR AW flrr A'r) tlRl ]t1"r

nomino feedlno lnl/Tlma ffiq, IABIa\( Lraorrr? Jt J{n-'to\ A1|\d80k *t rnQt l -trD('Ql"
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ENVIRON FATHEAD IIIINNOW SURVIVAL AND GROWTH 7-DAY CHRONIC TOXICITY TEST
EPA€21 -R-02-01 3 Method | 0(X1.0

rESrLoGNo.: I lst 5 .BEG|NNING: nns; bilEoere &u[ ldtt
JOBNO.: 2&19696D ENDTNG: HRS:[sSbOnre: tl,lt4l.!t

PHOTOPERTOD l6hrhh!
FEEDING REGIITE:

0.15 mL Afiernh @ 2 ttnes/daY

TEST VE$SEL CAPACTTY: 450 ML

IEAT SOLUT|ON VOLU!trE: 250 mL
NO. ORGA IISM$TREATMENT: I0

NPDES: Yes- No- NOREPUCAfES: 4

L:\Ecotox t ab\LABFORMSlClent Tesl SheatslBPlrJhfi ng\TDCHRONlCfm

emplgl- ilns ln:

DArE: tll0tlt'
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DATE OFTEST:TEST LOG NO.

JOB NO.

GLIENT: BP WhitiNg

TEST TYPE(S} PERFORMED: FM GhTNIC
mz
rtoz
-{o
@

5(o
zI
ot
or
@o

@
o
N
@

20-19696D

{OO% EFFLUENT

Batch f,
sample

ID

ly"f3
l3(ato\l

1.11" lo'*

/!',4*'ll ocr I

0\uJ,ft \$'*l

tru#|a,tl<tsl

ID

d^ tr

-errli

Hadnesa Alkalinlty

let Use Hardnees AlkallnltY

L:\Ecotox Lab\IABFORM$\C[ent Test Sheets\BP Whlting\Param and Batch $heet
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Attachment 4:
Ghai n-of-Custody Documentation
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201 Summlt View Drhre, Suite 900

Brentund.TN 37027
PHONE: $Iq sn4ng

FAIC (610 5774W6
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""fl'-pe c'tY:ltJ+/no HiJ/n^"
Sample OollectBd by (pflnt):

-i-

-Ief.r,z O lq $
IPDES PETTTflt NO.:

fl no E ro No,

ot

Cnt8

trsc|lpffii.
llollnltlE o? Smrt SaaEloS 0aDonlvlsanpwt&tn CornplBtab Contahsr

Type

ChibdDuhg

nrilbrfl^R ,Y/Nl

Stad

tHDIT.m

End

Dats/Ttne -iffi
O ,rl$al I od I li.r u0 ioL v 1'^rEV l:4ilr '7 Wd

I ""d

&nltantwatg ldl-MiortLQuor sl-Slr/dgg SO-Sdndf OT-Ohat-
RemarkE: \------

Measured TRC (il applicable): 

-mS/L

Date:

{ -ll-lD
fimgi

ltSa
l€celv€d M Fbnsfne)

€t,,l Ev I,HHffi' EI trPs

trHil€r€d

nennqubhEa6y: (Slgnahn€, )ate: Itn€: Recebedby: (SigtrNtrrg)
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f] ruo F """
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S"tnprrLoc.mt6 Conp/Grab contahsr

Ty?E

ChlH.Durtq
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r€hqubhed q/[sbndwe) lalo: ftmg: Recetoadby: (Sbnatre)
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Attachment 5:
Reference Toxicant Data
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CHRONIC REFERENCE TOXICANT TEST (NaCI) 2009 -2lfi
FATHEAD MINNOWS

,r\ _
/!-
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Fathead llllnnow cHRONlc REFERENGE To)0CANT TESTING€OD]Uil CHIOR]DE (Nacr) Z00s - zo,ti

mz
noz
;t
m

5
GI
z
9
i0gt
@
C'I

No
0
No

Te3t
Numbel

Log
Numbsr

TE3t
Inltlatlon

Dato

Control
$urvlval
C/") (')

Control lllsan
DryWelght
(mgnishl rl

ISURI'IVAL GROWTH
PlrlsD

flol

!c25
VALUE
(mSrL)

It zio
cuiltulATtvE

lnEAtt
(mstr)

lc26
ST. DEV.

FS'LI

tci28
zr

gm. Dw.

tcils
z.

STD. DEV,

Codndotrt
olVarlatlon

(/.1
NI'Eg
(mgt|.)

L\,Etr
(mstL)

NUEr.
(mSrL)

Lq,EU
(mgrll

1

2
3
4
5
6
7
8
I
10
11
12
13
14
15
16
17
18
19
20

11398
11395
11415
11478
11528
't1605
11682
12766
12787
12824
12870
12878
12904
12963
13{t35
13067
13099
13147
132',t4
13572

18-Dec-09
16-Dec-09
0&"lan-10
02-F6F10
02-Mar-10
0&Apr.10
O+May-|0
22-Jun-10
0&Juh10
03.Auf10
17dug-10
20rAu910
0B€ep-10
060d-10
12-Nov-10
07-Dec-10
o+Jan-ll
01-Feb-1 1

01-Mar-l1
O$Apr-ll

95
100
100
87-5
92.6
'to0
97.5
100
100
g5
r00
100
s5
100
97.5
95
100
r00
96
100

0.545
o,4u
0.617
0.,f31
0.44
0.55'/
0.2/+6
0.452
0.5?3
0.5tI9
0.i138
o.433
o.492
0.66t
0.364
0.446
0.511
0.5{7
0.583
0.530

1,500
1,500
1,500
1,600
't.5{t0
1,500
6,@0
1,500
1,500
6,000
7il
750
750
760
75I)
750
750

1,500
6,000

750

3.000
3,000
3,000
3,0m
3,0{x,
3,000

>6,000
3,000
3,000

>8.000
1,5{X)
1,500
1,500
1,600
'r,5(X)

1,stx)
1,500
3,000

>€,fi)o
1,500

r,500
'r,500
1,500
1,500
1,5{t0
1,500
r,600

750
1.500

375
7fi
750
760
7il
750
750
754

1.500
760
750

3,000
3,000
3,qto
3,000
3,000
3,000
3.000
1,s00
3,000

7n
't,500
r,5@
1,500
1,600
1,sfit
1,500
1,500
3,ff'o
1,500
1.6fi)

30.7
19.6
23.8
,f8.5
?l2.1

35.7
28.9
12.1
16.4
16.7
a).8
262
14,6
28.7
22.3
38.7
19-7
?12
25:l
24.2

2,tA
2265
2.569
1,723
2,47E
1.612
2,352
1,S04
3,1n

s34
1,4t2
't,187
1,124
gn

1,382
1,08{t
1,286
1,737
1,203
1,106

2,#4
2,310
2,390
2&8
zgn
2,187
2.199
2.162
2zzo
z13s
2,€rr8
2,OM
I,g!F
1,86't
r,835
1.78S
1,769
1.7m
't,728
1.6f'

T7
159
361
ss}
403
377
364
470
612
812
638
658
882
669
873
6e
643
a8
gt8

2.4e4
2,718
2,949
2,942
2,972
2,953
2.891
3.210
3,380
3Foa
3,279
3351
3,23r
3,173
3.134
3.084
3.043
3,004
2,960

2.155
2,On
t.stE
1,614
1,3@
1,U5
1,.|.tl3
1,930
s12
863
728
620
5(l4
497
43
,{ll3
472
.06it

125

2
5
14
13
'17
16
10n
27
28
30
33
35
35
36
t7
30
36
37

Note8:
DMlon serlc - 0.375 gru.6.0 g/L
NOEC - No Observable Efiect Concenballon (sun ival or growth)
LOEC - Lorest Obeervablo Effect Conaentraton (rurufua| or gro;vlh)
ACCEPTABLE TEST RESULTS - A gruirrth !.IOEC rangtng from 790 mgrL to g,OO0 n€/L
f) Midmum USEPA CONTROL CRITERIA - 80 psrcent survlvat and avercge dry welght of 025 mg (w4ht based on sun ivirp runnbar of tsh).ATest runwlth ARO hh
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